Introduction and a short literature review
History shows that interest in business cycles is subject to fluctuations, just as much as the economic trends -it grows in times of economic turbulence, especially the economic crisis and recession, and declines in periods of stability and continuous economic growth. Despite the fact that the issue of business cycles is an important one in economic theory, there is still no common agreement on what causes contraction of economic activity and yet there is no solution to this problem. The most detailed and most accurate historical record of business cycles is considered to be the one published by the National Bureau of Economic Research (NBER), the American Committee for business cycle, made up of a group of important, but independent economists. Until the outburst of the current crisis, the indicators showing the duration of individual phases of the business cycle, as well as the characteristics of economic contractions, suggested that there was a prolonged stage of expansion and shortened stage of contraction as well as the smoothening of its severity (Praščević, 2009 ).
Timely identification of business cycles, that is identification of economic activity stages in which there is a shift from the previous trend, is a key factor for the successful implementation of counter-cyclical measures of the economic policy. In spite of the importance that this issue has in both academic research and practice, in many countries there were no serious attempts to develop methodology for the construction of aggregate indicator that would indicate the shift in the business cycle. Since the creation of a such indicator is very important for the analysis of cyclical movements of each economy, the analysis provided in this paper is conceptually based on the existing methodology of Croatian index formation (CROLEI) (Rašić Bakarić,Tkalec and Vizek, 2011) , with certain modifications and construction of Serbian index SERLEI 3 . Also, some parts of construction of earlier version of CROLEI index is used, presented in Bačić and Vizek (2006) and in Bačić and Vizek (2008) . Frankel and Saravelos (2010) made an extensive analysis of over 80 papers which dealt with the leading indicators of business cycles. The paper suggests that the foreign exchange reserves of the central bank and currency fluctua-tions are variables that most consistently foresaw the crisis in the past. For the analysis of the crisis of 2008-2009 the six variables are used to measure the scope of the crisis -a drop in GDP and industrial production, currency depreciation, the performance of the stock market, the decline in foreign exchange reserves and participation in IMF programs. After econometric analysis the authors confirm what over half of the analyzed studies claimed, and that is the fact that the foreign exchange reserves in the current crisis predicted the business cycle, while the changes in exchange rates are important for explanation of the currency's weakness.
Vesselinov (2012) has designed a new leading composite index for the Bulgarian economy. To determine the turning points Bry-Boschan's method was used, a regarding time series the following six components were used: business climate in the industry, civil engineering, retail and services, employment and the Bulgarian Stock Exchange Index (SOFIX). The index indicated the movement of business cycles in Bulgaria, but as well as for each index, it takes a longer period of observations in order to determine the reliability of the index.
Literature considering leading indicators most common divide approaches in to four categories (Frankel and Saravelos, 2010 , Abiad, 2003 , Hawkins and Klau, 2000 . Frankel and Seravelos (2010) point out "First category uses linear regression or limited dependent variable probit/logit category (Eichengreen et al., 1995, Frankel and Rose, 1996.) . Second category selects number of variables as leading indicators of crisis determine thresholds values after which the indicators shows that crisis exist (Kaminsky, Lizondo and Reinhart, 1998, Bruggemann and Linne, 1999) .Third category divides countries into a crisis and non-crisis control group, and then analyze the behavior of different variables during the crises (Kamin, 1988 , Edwards, 1989 , Edwards and Santaella,1993 . Fourth category uses innovative techniques for identifying crisis, such as Markov switching models (Martinez Peria, 2002, Cerra and Chaman Saxena, 2002) ." Rašić Bakarić, Tkalec and Vizek (2011) divided methods for calculation of the leading indicators of business cycles in Croatia into a model approach, which involves identifying turning points and testing prior to business cycle using econometric modeling approach and non-modeling approach which determines the turning points using deterministic algorithms. In this context, CROLEI index calculation and the formation of the leading business cycle indicator in Serbia based on his methodology is considered a model approach.
Materials and Methods
CROLEI index has been created in order to timely identify business cycles turning points in Croatia. In the broadest sense, the methodology of making CROLEI index consists of four phases (Rašić Bakarić et.al, 2011) as follows:
I -Determining the probability of transition from the phase of recession in the phase of expansion (based on the index of industrial production) II -Identification of macroeconomic variables whose dynamics is most intensively correlated with the time lag of GDP dynamics III -Analysis of the correlation between the dynamics of movement of variables identified in phase II with probabilities calculated in phase I and selection of those which are most intensively correlated IV -Calculating the value of CROLEI index based on selected economic variables from Phase II and III.
It is important to note that the gross domestic product cannot be directly used as an analytical variable because of its quarterly coverage, which significantly reduces the available time series, especially in countries such as Croatia or Serbia, where consistent time series longer than twenty years are rare, and thus reduces the ability of econometric analysis because of insufficient data. Therefore, when creating CROLEI index, the industrial production index was used, which is calculated on a monthly basis and which well reflects changes in overall economic activity (Rašić Bakarić, et al., 2011, p. 623) Using the index of industrial production for the approximation of GDP trends is common to overcome the above mentioned disadvantages in Serbian literature as well. Zaman et al. (2011) presented methodology for recalculation of monthly GDP based on the index of industrial production. Parallel motion of deseasonalized 4 index of industrial production and the change in real GDP 5 (compared to the same quarter of the previous year), is shown in Fig. 1 . Although formal correlation analysis cannot be realized because of the different time frequency of the data, visually it is clear that the index of industrial production (black curve) mostly successfully approximated the movement of GDP (grey curve) in the observed period. Implementation of the first phase of the business cycle indicator calculation is based on the model of Markov chains and stochastic process which characterizes the so-called "lack of memory" -the realization of the value of the stochastic process in the next moment depends only on the value of previously realized value. Formally, the random process t X is a Markov chain if it satisfies the following condition:
One of the economic and mathematical models based on the properties of Markov chains frequently used in economic analysis is a Markov regimeswitching model, which was presented by Hamilton (1989) in order to model the transition from the phase of low volatility to the phase of high volatility of returns on financial assets. The idea of uni-variance of Markov regimeswitching model, used in this work, can be best illustrated by transformation of a simple autoregressive linear model given by the following formulae:
In the following model: Table 1 , with the corresponding matrix of estimated probabilities of switching from the regime of expansion into the regime of recession, as shown in Table 2 : Based on the estimated model, the smoothed probabilities of switching from the regime of recession into the regime of expansion are calculated. Dynamics of these probabilities and deseasonalized index of industrial production are shown in Fig 2. The index of industrial production (deseasonalized), shown by the grey curve whose measurement scale is given on the left ordinate, reached its peak in February 2008, and then the period of recession followed and lasted until April 2009 when it reached its minimum, after which a mild economic recovery began. Probabilities of switching from one regime into another are shown by the black curve with a measurement scale presented on the right ordinate. In literature, the realization of the switching probability at the level below/above 0.5 is treated as the identification of the business cycle shift after a time interval in which the realized values were higher / lower than 0.5. In our case, the probability of switching indicated the commencement of the recession regime in February, 2007 , that is the expansion regime in July 2009. In the context of comparative analysis of these two variables, it can be concluded that the use of Markov regime-switching model successfully announced the transition from the regime of expansion into the regime of recession. The selection of variables (89 in total) was largely determined by the availability of monthly data in the observed period and consistency in their measure-ment, as well as the need to cover as many relevant areas as possible. Therefore, the missing data are interpolated for some of the economic variables included in the analysis, the exclusion of which was estimated to greatly reduce the objectivity of research. In situations where data were available only on a quarterly basis, the cubic interpolation was used, while in situations where time series coverage was shorter than the observed period, the interpolation based on linear regression was employed.
Because of the great heterogeneity of the observed data, time series of the data having seasonal component are deseasonalized (including industrial production index) by using the X-12-ARIMA 6 seasonal adjustment module incorporated in the E-views software for econometric analysis. Illustration of X-12-ARIMA deseasonalized time series is shown in Fig 3, on Jan-01 Jan-02 Jan-03 Jan-04 Jan-05 Jan-06 Jan-07 Jan-08 Jan-09 Jan-10 Jan-11
Original values
Deseasonalized values by using the change of retail price index which stopped to be calculated in 2010 in order to obtain a consistent time series for deflation which covers the analyzed period 2005 -2010, we 'extended' the retail price index by using regression model. In the regression model the first derivative 7 of the monthly value of the retail price index was used as the dependent variable, and as an independent variable, the first derivative of the consumer price index was used for the period 01/2007 -12/2009. Then, based on estimated values of the regression ratio, missing values of the retail price index are projected for the years 2010 and 2011. The correlation ratio between the values projected by the retail price index and the consumer price index was 99.6%. Details of the regression analysis and projections of retail price index are given in Appendix 2.
A detailed list of the variables including the data sources and the relevant transformations shown with additional clarification is provided in Appendix 1. Based on the correlation analysis, the variables are selected whose time lags are best correlated with the dynamics of industrial production. Given that macroeconomic variables are mostly auto-correlated, the limitation was introduced that on the quarterly shift (three time lags) for a given variable only one time lag can be selected, and the one with the highest value of correlation ratio.
In the third phase, correlation of macroeconomic variables dynamics time lag has been analyzed and probability of business cycle to be in expansion, i.e. recession. In line with CROLEI methodology, transfer probabilities assessed by a model in the phase I have been transformed by allocating every probability lower than, i.e. higher than 0.5, value 0, i.e. 1. Binary time series was obtained this way suitable for a logit modeling.
Logit regression model is based on logistic function and univariant form of the model may generally be presented in the following way:
where  represents probability that an observed event (expansion) took place, and X an independent variable on the basis of which realization probabilities pertaining to the observed event are being modeled. Since there are no analytic solutions for regression coefficient assessments, they could only be assessed by numeric optimization methods, on the basis of maximal credibility models. Regression coefficients in this paper have been assessed by Newton-Raphson numeric optimization model in MS Excel, on the basis of the program VBA (Visual Basic for Application) designed for this purpose. Table 3 , Logit p2 column, shows p-values for selected variables on the basis of correlation analysis and t-statistics of assessed logit regression coefficient reflecting statistic importance of regression relation with transformed probabilities.
In the last phase, on the basis of crossing analyses from phase II and phase III, 16 variables have been selected with best characteristics in the context of anticipating future trends in industrial production index moving, i.e. GDP. Pursuant to these variables, i.e. their time lags, an indicator has been designed for predicting business cycles turns. Four criteria have been used on the selection process:
-Time lag criterion -correlations have been eliminated at the first, second and third time lag. Having in mind that economic policy effects require certain time progress, as well as that there is certain delay in measuring and reporting for certain variables comprised by this analysis, it has been assessed that correlation should not be taken into consideration for such small time progresses. -Logit p-value criterion -correlation with logit p-values higher than 0.01 have been eliminated, i.e. where hypothesis on non-existence of statistically important logit regression link cannot be rejected with an error risk below 1%. -'Outlier' elimination criterion -variables with a huge number of extreme values have been eliminated despite their desirable regression features due to excessive influence on designed (constructed) indicator's values (e.g., turnover at the Belgrade Stock Exchange). -One variable criterion -in case there are more time lags of the same variable left following application of all previously mentioned in selection (in our case, the Belgrade Stock Exchange index values and wood processing), ones belonging to time progress of 7-9 time lags have been selected, respecting the greater correlation (which has declined in time for most variables) on one hand, and the greater time progress possible (so that business cycles dynamics is identified in a timely manner).
Application of these selection criteria resulted in a list of 16 variables from the initial list of 70 correlations, on the basis of which SERLEI indicator has been designed. List of variables is presented in the Table 3 below. 
Results and discussion
The ultimate indicator was designed according to the following algorithmfirstly, all variables were normalized in contrast to their minimal value in series so that measuring scale of such heterogeneous group of variables was unified. Normalized values of variables at relevant time lags were then weighted (equal weighting, weight equals 1/16) and summed so that aggregated indicator was obtained. Parallel dynamics of this indicator and industrial production index movements (logarithm values) are presented in Fig 4 . The figure above shows that business cycles indicator designed in line with previous methodology has demonstrated extreme sensitivity to changes in economic movements in the period from 2007 -2009, and announced first expansion by its sharp increase, followed by recession by its sharp fall. Indicator reached its peak in this period, in December, 2007, two months before deseasoned industrial production index reached its maximum, which is in full compliance with index CROLEI results presented in Fig 5, pertaining to time indication.
One should note that 8 variables were used when designing leading business cycles index in Croatia. They were mainly different from time series included in creation of leading business cycles indicator in Serbia. Appendix 3 shows comparative review. Taking numbered selection criteria for indicator's components into consideration, differences could be explained by differences in Ser- bian, in contrast to Croatian economy. Availability of data has also been an additional hindering factor.
Figure 5 -Movement of CROLEI index in the period from 1998 -2010
Source: Bakarić, Tkalec and Vizek (2011, pg. 632) One should note that created indicator failed to reiterated economic recovery in timely manner, industrial production index dynamics indicated in mid-2009. However, comparative review of industrial production index and GDP changes presented in Fig 1 shows there was no economic expansion, but only that the level of industrial production balanced after a short decline in the beginning of 2009 and that the period of mild expansion took place in the beginning of 2012, which is in line with the designed indicator dynamics.
Conclusion
Application of described methodology has created an indicator that comprehensively follows economic movements in Serbia and in timely manner points at changes in trends, besides a number of limitations authors have encoun-tered, in availability of data above all. Business cycles indicator SERLEI created by previous methodology has demonstrated an extreme sensitivity to changes in economic movements in the period from 2007 -2009 . It suggested expansion in the very beginning by a sharp increase, and then a recession by a sharp decline. Indicator reached its peak in this period in December, 2007, two months before deseasoned industrial production index reached its maximum. Two months is time progress, leading indicator created this way, offers to economic policy stakeholders for preparation of adequate measures, which could be precious time in certain, and particularly crisis circumstances. SER-LEI has still not announced end of the crisis for the economy, just a mild recovery with balanced economic activity following the crisis period.
Unlike CROLEI index based on analysis of even 278 economic variables, for design of SERLEI index, only 89 was used since we were not able to find out monthly data on many macroeconomic variables 8 than are not available to the public or could be provided only by means of financial compensation to institutions that primarily create them. In this context, results of this analysis could be described as ultimately satisfactory. A suggestion for economic policy makers in Serbia could be that it would be very useful to create such an indicator and thus take a more serious approach to the timely identification of business cycles issue and accordingly timely passing of relevant economic policy measure, having in mind better access to data, as well as more significant research and financial capacities than those at disposal of the authors themselves.
